Ion channels and B cell mitogenesis.
Given the presence of ionic channels at the membrane of lymphocytes, we have analyzed the effect of various channels blockers on B lymphocytes activation. TEA and 4-AP, two K+ channels blockers, quinine, a blocker of Ca2(+)-activated K+ channels, nickel and verapamil, two Ca2+ channels blockers, all inhibited LPS-induced B cell proliferation. However, these drugs neither inhibited the induction of Ia and Fc gamma RII expression nor cell enlargement and early RNA synthesis, indicating that the entry of B lymphocytes into G1 phase was not affected. In contrast, both late RNA synthesis and the induction of the TfR, which occur while the cell progress through G1, were inhibited by these blockers. These data show that TEA, quinine and verapamil block B lymphocyte activation during the G1 phase, probably between G1A and G1B. To question whether these effects were due to the block of voltage-activated K+ channels, we compared the ability of TEA, quinine, verapamil, 4-AP and nickel to block proliferation and K+ channels. A striking correlation was found for all the drugs but less for 4-AP. Moreover, TMA, a TEA analog unable to block K+ currents, did not affect B cell proliferation. Taken together, our data suggests that functional voltage-gated K+ channels are required at a precise stage of the G1 phase of the B cell cycle.